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PURPOSE: To realize more exact estimate of temperature of resin, its pressure and its specific volume 
behavior by a method wherein the thermal behavior of a sprue runner part in a hot runner device is modelled 
as the more strict thermal boundary condition. 

CONSTITUTION: The shape models for a mold and of a molded article are divided so as to execute a 
numerical, analysis method including a finite element method, a boundary element method and a finite 
difference method in the step S1. The dividing method of resin, its heating method, the cooling capacity of 
cooling pipe and the like on a hot runner device used as defined in the step S2. On the basis of the defined 
information, boundary conditions on each infinitesimal element is set under the consideration of the 
difference between the heating systems in the step S3. For any infinitesimal element in the shape model of 
the molded article, a field of flow is calculated by use of equation of motion, equation of continuity and 
equation of energy in the step S4. In the flowing, dwelling and cooling process of resin to any infinitesimal 
element, pressure, temperature and specific volume are calculated momentarily in the step S5. 



lnventor(s): 
Applicant(s): 



HORIKAWA JUNICHI; YAMAGATA HIROAKI 
CANON INC 



Abstract 



Data supplied from the esp@cenet database - 12 



http://I2.espacenetxom/espacenet/abstract?CY=ep&LG=en&PNP=JP8230007& 7/31/03 



(19)B*B#8TJf (JP) 



«2) & m & & $& <A) 



#|g¥8 - 230007 

(43)&HB ¥fi£ 8 ¥0996) 9S10B 



(5i)inta. s mi&n fm&wm fi ms^wm 

B2 9C 45/76 7365 -4F B2 9C 45/76 

G0 6F 17/00 9168 -5L G0 6F 15/20 D 

17/50 15/60 6 8 0 J 



iFSE»* iron®* 7 ol (± 7 h> 



(21)ffiS#^ 


1$K¥7 -37983 


(71)fflSA 


000001007 














(22)fflSB 


¥(£7^(1995) 2 E 27 B 




JCSCffi*fflK-WF 3 TB30S 2 ^ 








(72)?gW« 






























(72)329im 


aim vm 










3fcSCS5*BBKT2l?3TB30#2# 


















(74)ftSA 


#a$± *# mis wi*> 





(54) ismozm wmdcjg^n-fexo^sau— >3>**xi«-©sh 



(57) QMS] 



< 


r 








safes ttfc*^ H9>^»«uKi-r« 



-S1 



S2 



-S3 



*it*»*©E2K its, Jts»*«m 



-S4 



S5 



— aa— 



(2) 

1 

m ^ 

[«#B2] miss 
5S£fflV>T3R»* Ct*^fr5i»*Jfi 1 E8©->3 

jg^o-txrovs i i^— >3 >kb. 

-^{c«cf€r, Elegit. M&©5£, x*;p*-;frg 

iCj;oit»-rs#ai&«A/i:it^afr5»*JS4 30 

£S«©'>5a.l^— >3 >SH 

[»:&17] i'Sal/-; >a>%Mi> x-rX^Wf 
£B C ^ 5 7 -f y ? 85*1- S r t £t % lf*B 4 
IS«©v'5 3. V— l/B >&b 

[f£9i©§¥«BfcIft9I] 

[000 1] 

[0 002] 



ft0B¥8-2 3 0 0 0 7 
[0 0 0 3] Sfcfett. ta8E->5iU— >3 >©&#&# 

[0004] 0*0, ®»#M\z$>zi&Mttm*4tm<D 
+^ic^snr^i!*^BtDtasn*ST©w©^ 

[0 0 0 53 «rfc. UaX^m\Z^yb7>i-mSi)m^ 

»*m©fciiS£&^irefw»sns. -eofcagsw: 
js^if^fr^^fsice, ■en-en©3''fyrttc. 

t>ffiStfc£EB©ffi^S:#*LT&#&#©8£t;:l 
[0 0 0 6] 

«e>, wfB©«tp^n!se*©s*^jB©*-»c±t)SS*«^»i 
zmmmzmmz&m-rz z. ttemizmm-ez 0. 

«#^fr©i9:Sfc->5 a. I/— >3 >^Jfi#©l@Ag*t* 
[0 0 0 7] ftoTtfiv h7>^-£@S:fflV»&^S!IC* 

ht, ja^»»^6^B^©s»»»i*, itta<a^npx-> 

5aU-i/3>©J»Wfc8#*#tUT, H*>fciE*K 

#-5fc«>©*<5?«©SS-cabt>fc. 
[0 0 0 8] *»W©BWtt, WJBUfcSIS* 

[000 9] 

«tJ»Sf|Mffi-r-57 r a-feX>'5 3. !✓-: ^3 >K*V»T, 



44 



3 

*»*#5 f -3'cgi^wT, main*.* a«© 

[0 0 10] 

[ooii] i) x^7>^*^ici9ifflic^$n, 

[00 12] 2) ^t^tt+tftctei&T&rh riBB 
[0013] 3) 7>^t**ifx-<©«#-c»sy- 

t. 

[0014] *-r3#g©«igicasu 
h7>^H©»s*0iic*-r. ej*, 4^>o^Tn 

[0 0 15] imr?7>*2F5£j H2RtfB3©*-f 7 
TB» y-h©jfi<JC^«5l^EBSnTV^. *5«fc 
#ai?lffia©8fli©i&«£Ttf. ^HftSU- 

[0016] f*n=.iifrrv\,'ftti 04Rr/H5, 

*-;wHffi^©«fSi©»»f*ff5^atUT, etui*** 
WKHft;;*ii--5©Tttfc<> tSttW/ittm^fciO^ 
W»C«rl23) ©«l6SSUTV^^ft:»}C, n-HJPT 
y-h 0?-3tx-;i/F©ttiCI) &&2<fl«H4. 

.■»*. ^ss»«i-rsis5»c8fji©»»fssis-rsiwsE 
[0017] s*©^?*, WED ©«ietc 

[0 0 18] rfl.|fl5iinl!&;*5£j ffH2. 04Rtf0 
5, 06 ©*-<:/«> T-*-;PHrt©«tliS-5-©nra 

fc, A>Fk-*. t-h/W^*ffl^Tl03»-r-5"t)© 

t, -c-nicffieEs^ttTiDsei-rsfe©. £&, «a« 



(3) *3f0B¥8-23OOO7 

4 

[0019] ^mim^^i -#0 3 ©*>f 7tt, T 

H©rtS5KKttsn& i — e— K-t©t>©*tim 

[0 0 2 0] «±©CtS^*>lT, IStt07, 08, 
0 9 £*JBU *589i*i8ffl Llttmm&tSlWrz. 

[0 0 2 1] 0 7te. jtm«^n-feX©->53.W->' 
a >9im&m"7a *j V 0T£5. 

[0 0 2 2] *TS 1 fc*V>T. &S*S<fctfdWg l B#MK 

[0 0 2 3] *CS2l&&t»T. Wit8*yh9>t 
20 [0 0 2 4] -5-bTS 3fc*SV»T. 

[0 0 2 5] wasjpssft^s;©*^) mmer* eiin 

g^n^A, ttfW&MMrottRomoE*. H»© 

s»e*/eMH*?ftt©«f«*A*-r-5. ;rn6©tt?i 
■c©«sMtiB-p©«iMfefr*qa3fean*. 

[0 0 2 6] S-f. UBSSM*:*>e8fffiSil»t©WJC#«Ei- 
5»»^©l»©^f!itt, -€-©»e©^-f^Cj:0. iSS 

[o o 2 73 mz, inmtt-mummnatmpvDfko 

[0 0 2 8] !DS»«:-efliS5KIW©«»*>e8fJB 
S5Krt©8Jli'v©SI!l©»il«. *©«WHc*CT»fiai 

[0029] (RtfaiXttrSttMBe) »iiM«tt©1>*« 
llDDJK!^*t#«EL. SDJR#*^ffiJ!BSS»'Mt863»©^S6 
*Jj8C*t>©4:-r*. iCTlt *©HD»*©ftlJ»IB 
50 fc<fctflnJR7o^7AtCB8T<&fi*$£A;*J-r*. C 



— 4fi— 



5 

to o 3 o] jto&#a>sftffiift&^©**©#»B. -to 

jD!!*SBiO-r^T»Z*^T, *&»&#!&B*J-TB&^ 
SB©*-*— S>f"(7\z£vT. *©#:fcttJ8£ 

[0 0 3 1] £&, y-h^jS^-VtTx^^jfi^lC* 

•w^s**^ ^©^»*tfirst)©t-r-5. -e©$ 

*e-«iim?sm©«»©#!iW«»tt^s^«LT, ass 
m *&£8fcs©v>"fna>#ti»esti*. 

[0 0 3 2] ^KS4»C*ViT. jBHHWWfJWtt 

[0 0 3 3] ^UTS 5fc*3lr>T, El:©®*®*^© 
ttB©BM • #E • #m'&n\Zi5ttZM*<DI£J], & 

[0 0 3 4] 09B, *«W©-^iSWItL,T. jtm« 
^^D-fe7.©v-5 a U— > 3 >gH©«|j«**-r^n <y 

[0 0 3 5] 09tC*^T. 2 lBJJMK^Ex'J^ffrfc 

[0 0 3 6] 2 2B*y h^^gfiBHTSBSAA 

f MflJHKW, Mft#£. iD*M*:©J08sfB 
# J £&l!©rtgB-T?&©{£B/lH'7'>K JMWPOJWJ 
IE*. Rtf^Offifi/H'TtfK EfcS»©l»W«tt 
flft&AftL ^©x-^^^v h^^KBKWT* 

[0 0 3 7] 2 3 JJ««IMifrx-i'«-JM6«T?*D. 

JMHtT^EttSiBa 3^215. 
[0 0 3 8] 2 4»KnttttJM£BT*0. 3 1 ICfcfi 



(4) 4$0B¥8-23OOO7 

6 

fcBfUBSttJM&Sy-^EBSSfi 3 4 ICS!*. 
[0 0 3 9] 2 5 BEE*. &ft. Jt««(St»S«TS 

o, 3 4icEtt*nTv^isn«©n-flCiigft©7 i -^^ 

fc, ttjS©«/hS*^©ttJB©i«« • #E • MttMlc 

*m**i*©E*. ajc. jt««ftMru *-©x-* 

E*. fl£. ifcsg«x-*ffi»8fi3 5fc£*. 
[0 0 4 0] 2 6B5VX:/l'-l'8tfT;&g, ->5al/ 

io [o o 4 1] n. *jmb. «»©«s*^*iasns 

->XxAC2fflUTt>. l-P©«8*>&Jfc-&8fiK:iSffl 
LTtAV*. *38WB->^7 l A^B8BB^ny 

£*H&BB5*Tt>&K 

[f89i©3ajji] *«wic«kn«. »m«»B»«*5*;u 
tJ^r, a»#g5S, 8tt©£. x*;w?-#aa*fli 

^T85n«S*J6-SCtfcJ:D, tt«©&^©WlB©» 
Hi • «E • »IM8£*I*SE2K fi«. 
a? «IWt«I. ffifflT**yh5>±8BB<fc-5JRW# 
»£, ^^7>^-«©tt«©^fc*^T, fift«3t, 

±0. *y H5>^»B©^'f7 r ©jlV>B«t*, x:/;u 
5>:HB#©WB©K» • #E • &#*©«£ DIEte&& 
tt*»S#«UfciHIWing|BBftO. fi«g.B£#©8flili 

©as, e*. ttgaoiDEtta^siaipitBifc*. 

[0 0 4 23 C0Jlt3&^£tT©3t)©m#:W!a:ja**t 

(1) itm^^D-fex*©^^©. .koiBSfcE 

5&«t)$ffiicaiA* c t««BiBt 

(2) itffl^^n-trx^©fS^iart©«tOEa*ias 

■«> »f&w*M it)Vt"i A*ii*-r5c:t*fc^s©T, j£ 

(3) »ffll«»^D-feX*©jS}gfl,rt©J:DiEattit$ 

ftoTSBM**. &wm\&&x.T 

[0043] 

50 [0M©ffim^K^] 



—OR— 



(5) 



-230007 



[0 1 ] -HKttfctfy h 5 7 H 

[02] *yh/X;H!*5;h7>^-gfi09 8 *yh/XJU 

[03] h-tf-FS*y h5>:J-gHW 9 rvvfy-b 

[0 4 ] f;w wxg* y h 7 >±8BW i o 

[0 5] Xy-f F/WTMty h5>:H£Bfll WP- 11 

Xttffi) S 1 

[06] X?-f F/WTSjfcy b7>^S<« (*-X S2 

S3 

[07] *fgW©^160iJtl/T(D, $tffl(£jgXn-feX© S4 
->5 a. U~>3 >jaaS^t"^n y £ 0T&5. JO S 5 

[08] ^SR^fiS^fi^tt^Ex^ tt*S*££M 2 1 

Lfc^^O-^TSbS. 2 2 

[0 9] WfflfiE^XD-bXOi'Sa.^— >3>Sfi«>«l 23 

j££jS?-Xny?0T&*. 2 4 

[«F3 ©RW 2 5 

1 ^tr^ 2 6 

2 3 1 

3 y-h 3 2 

4 t\-7-^>{f^> 3 3 

5 n- ^ 3 4 

6 ?&ai7L 35 



h-tr-H 

SEtifccaffl-JIXxyX 



[01] 



[02] 



[03] 






(OPEN) 



— 47 — 



(6) 

[07] 





-^S1 




r 










r 










I 










t 






^-S5 



—4*— 



(7) 



#0l¥8-2 3 0 0 0 7 



[09] 



21" 



22- 



23 



24- 



25- 



26- 



ift*i»tt*&K 



31 

1 



32v 



33 



grass 



34 



Si 



T 

35 



— 4C>— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




